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DETAILED ACTION 
Status of objections and rejections 

1 . Office acknowledges the receipt of Applicant's response filed in the paper of 
August 20, 2007. The text of those sections of Title 35, U.S. Code not included in this 
action can be found in a prior Office action. Claims 1-26 are pending. Claims 20, 23 
and 26 are examined on merits in this Office action. 

Election/Restriction 

2. Claims 1-19, 21-22, and 24-25 are withdrawn from further consideration pursuant 
to 37 CFR 1.142(b), as being drawn to nonelected inventions, there being no allowable 
generic or linking claim. Applicant timely traversed the restriction (election) requirement 
in the reply filed on March 31 , 2006. The restriction was made FINAL in the Office 
action mailed on May 16, 2006. 

This application contains claims 1-19, 21-22, and 24-25 drawn to inventions 
nonelected with traverse in the reply filed on March 31, 2006. A complete reply to the 
final rejection must include cancellation of nonelected claims or other appropriate action 
(37 CFR 1.144) See MPEP § 821.01. 

Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1 .48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.1 7(i). 
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Claim Rejections - 35 USC §112 

3. Claims 20, 23, and 26 are rejected under 35 U.S.C. 1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claims 20 and 23 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for their recitation "an miRNA sequence incorporated into the plant miRNA 
precursor" in lines 5-6, which is confusing since it can be interpreted that "the plant 
miRNA precursor" has an additional miRNA sequence besides its own endogenous 
miRNA sequence, or it can be interpreted that the endogenous miRNA sequence of 
said miRNA precursor is replaced by an miRNA sequence. It is also unclear whether 
the recitation "an miRNA sequence" refers to endogenous or exogenous miRNA 
sequence. It is unclear what is intended? 

Claims 20 and 23 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for their recitations "plant miRNA precursor is modified" in line 10, which is 
confusing since it is unclear whether the recitation is referring to modifications 
anywhere in the "plant miRNA precursor" or only in the endogenous miRNA sequence 
in said miRNA precursor. It is unclear what is intended. 

Claim 26 is also rejected because it fails to overcome the deficiency of claims 20. 

Appropriate corrections/clarifications are required. 

4. Claims 20, 23 and 26 remain rejected under 35 U.S.C. 112, first paragraph, 
because the specification, while being enabling for a plant cell or plant transformed with 



Application/Control Number: 10/623,930 Page 4 

Art Unit: 1638 

an miRNA precursor construct comprising a promoter operably linked with a nucleotide 
sequence encoding a plant miRNA precursor sequence which is modified to contain a 
non-native miRNA sequence replacing the native or endogenous miRNA sequence in 
said miRNA precursor sequence, and wherein said non-native miRNA sequence is 
complementary to a portion of a target sequence of interest expressed from the plant 
genome, does not reasonably provide enablement for a plant cell or plant transformed 
with an miRNA precursor construct comprising a nucleotide sequence encoding a plant 
miRNA precursor sequence which is modified by an incorporating an miRNA sequence 
into said plant miRNA precursor sequence. The specification does not enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to 
use the invention commensurate in scope with these claims for the reasons of record 
stated in Office actions mailed on March 20, 2007. 

Claims 20 and 23 are directed to a plant miRNA precursor comprising 
incorporating a miRNA sequence in the plant miRNA precursor sequence. The 
specification provides guidance on making an artificial miRNA precursor by replacing 
the endogenous miRNA sequence in a miRNA precursor with a miRNA sequence(s) 
which is complementary to a target sequence of interest. As discussed above, 
however, the current claim language can encompass the embodiment wherein an 
additional miRNA sequence is "incorporated into" the miRNA precursor, rather than 
replacing the native "miRNA sequence" with another. Neither the state of art at the time 
claimed invention was made nor the specification provides guidance on designing an 
artificial miRNA precursor by incorporating an additional miRNA sequence in a naturally 
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occurring plant miRNA precursor sequence without affecting secondary structure and 
stable free energy of the modified precursor molecule. This is especially important, as 
Applicants have argued in previous responses that secondary structure needs to be 
preserved. Also see page 13, 4 th paragraph, wherein Applicant admits that the present 
invention alters only the miRNA and the strand opposite the miRNA. This implies that 
the instantly claimed invention is directed only to replacing endogenous miRNA with an 
exogenous miRNA in a plant miRNA precursor. 

In the absence of any guidance, undue experimentation would have been 
required by a skilled artisan to determine how to modify a plant miRNA precursor by 
incorporating an additional miRNA sequence(s) to a naturally occurring plant miRNA 
precursor sequence, so that the artificial miRNA precursor molecule comprising more 
than one miRNA sequences (native and non-native) is capable of undergoing normal 
biogenesis upon its expression in a plant. Applicant's attention is drawn to the 
paragraph bridging pages 8-9 of Office action mailed on March 20, 2007, wherein 
enablement issue with regard to designing an artificial miRNA precursor comprising 
more than one miRNA sequence in said artificial miRNA precursor is discussed. 
Applicant's traversal filed in the paper of August 20, 2007 has failed to address this 
issue. 

In the absence of adequate guidance at the time of filing , it is maintained that 
undue experimentation would have been required by a skilled artisan to determine how 
to design (make) a plant miRNA precursor comprising incorporating a miRNA sequence 
which is complementary to a target sequence of interest, so that when expressed in a 



Application/Control Number: 10/623,930 Page 6 

Art Unit: 1638 

transgenic plant said modified plant miRNA precursor undergoes normal biogenesis to 
produce desired gene silencing effect in said transgenic plant. See Genentech. Inc. v. 
Novo Nordisk. A/S , USPQ2d 1001, 1005 (Fed. Cir. 1997), which teaches that "the 
specification, not the knowledge of one skilled in the art" must supply the enabling 
aspects of the invention. 

Claim 26 is also rejected because it fails to overcome the deficiencies of claim 

20. 

Accordingly, the rejection is maintained. 
5. Claims 20, 23 and 26 remain rejected under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the written description requirement. The claims contain subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention at the time of filing for the reasons of 
record stated in Office actions mailed on March 20, 2007. 

It is maintained that claims 20 and 23 are directed to a modified plant miRNA 
precursor, comprising a non-native miRNA sequence and a modified miRNA sequence 
incorporated into said plant miRNA precursor The specification does not have adequate 
written description for the genus of plant miRNA precursor sequences comprising a 
native and non-native miRNA sequences under current written description guidelines. It 
is maintained that Applicants have failed to describe undisclosed structures of their 
broadly claimed genus, and one skilled in the art cannot reliably predict these structures 
based on the disclosure of modified miRNA 167 and miRNA 171 precursor comprising 
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an exogenous miRNA sequence which replaces their native or endogenous miRNA 
sequence. The claims encompass structures of a broadly claimed genus whose 
function has not been correlated with regulating the expression of a target sequence of 
interest when expressed in a plant cell or plant. Applicants have failed to describe 
common functional domains or elements shared by the undisclosed structures of their 
broadly claimed genus. Thus, it is evident that Applicant's broadly claimed genus was 
not reduced to practice. Accordingly, there is lack of adequate description to inform a 
skilled artisan that applicant was in possession of the claimed invention at the time of 
filing. 

Also see in re Curtis (69 USPQ2d 1274 (Fed. Cir.2004), where the court held that 
there was sufficient evidence to indicate that one of ordinary skill in the art could not 
predict the operability of other species other that the single one disclosed in the 
specification. The court held that a disclosure naming a single species can support a 
claim to a genus that includes that species if a person of ordinary skill in the art, reading 
the initial disclosure, would "instantly recall" additional species of the genus already 
"stored" in the minds, but if other members of the genus would not "naturally occur" to a 
person of ordinary skill upon reading the disclosure, then unpredictability in performance . 
of species other than specifically enumerated defeats claims to the genus. 

Applicant's response filed in the paper of August 20, 2007 is directed to the 
genus of modified plant miRNA precursors comprising replacing endogenous miRNA 
sequence with a non-native miRNA sequence. The response fails to address the genus 
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of modified plant miRNA precursors containing a native and a non-native miRNA 
sequence in said modified miRNA precursor sequences. 

For at least these reasons and the reasons of record stated in the previous Office 
Action, the requirement for written description has not been met. 

6. Claims 20, 23, and 26 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject 
matter that was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. 

(A) Neither the instant specification nor the originally filed claims appear to provide 
support for the phrase "plant miRNA precursor is modified to correspond to the 
modifications made in the miRNA, the modifications to the plant miRNA precursor" in 
part (b) in claims 20 and 23. The instant specification, provides support for a 
modification of a plant miRNA precursor by replacing its endogenous miRNA sequence 
with an exogenous miRNA sequence which is complementary to a target mRNA 
sequence. However, the breadth of the phrase "plant miRNA precursor is modified to 
correspond to the modifications made in the miRNA, the modifications to the plant 
miRNA precursor" encompasses modifications anywhere within the miRNA precursor 
sequence and not just within the miRNA sequence. The specification fails to provide 
support for the full scope of the instantly claimed phrase, "plant miRNA precursor is 
modified to correspond to the modifications made in the miRNA, the modifications to the 
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plant miRNA precursor". Thus, such phrase constitutes NEW MATTER. In response to 
this rejection, Applicant is required to point to support for the phrases "plant miRNA 
precursor is modified to correspond to the modifications made in the miRNA, the 
modifications to the plant miRNA precursor" or to cancel the new matter. 
(B) Neither the instant specification nor the originally filed claims appear to provide 
support for the phrase "an miRNA sequence incorporated into the plant miRNA 
precursor, wherein the miRNA is modified as compared with the miRNA sequence 
endogenous to said isolated plant miRNA precursor" in claims 20 and 23. The instant 
specification provides support for replacing the endogenous miRNA sequence of an 
miRNA precursor with an exogenous miRNA sequence. However, the breadth of the 
phrase "an miRNA sequence incorporated into the plant miRNA precursor, wherein the 
miRNA is modified as compared with the miRNA sequence endogenous to said isolated 
plant miRNA precursor" encompass modifications within the miRNA precursor without 
replacing the endogenous miRNA sequence with an exogenous miRNA sequence. The 
specification fails to provide support for the full scope of instantly claimed phrases "an 
miRNA sequence incorporated into the plant miRNA precursor, wherein the miRNA is 
modified as compared with the miRNA sequence endogenous to said isolated plant 
miRNA precursor". Thus, such phrase constitutes NEW MATTER. In response to this 
rejection, Applicant is required to point to support for the phrase "an miRNA sequence 
incorporated into the plant miRNA precursor, wherein the miRNA is modified as 
compared with the miRNA sequence endogenous to said isolated plant miRNA 
precursor" or to cancel the new matter. 
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Claim Rejections - 35 USC § 103 

7. Claims 20, 23 and 26 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Cullen et al. (US Patent Publication No. 2004/005341 1, Published March 18, 2004, 
Filed May 5, 2003, Provisional application filed May 3, 2002) in view of Llave et al. (The 
Plant Cell, 14:1605-1619, Published July 1, 2002, Applicant's IDS) and Reinhart et al. 
(Genes and Development, 16:1616-1626, Published July 1, 2002). 

Claims are drawn to a plant cell, plant or transformed seed of said plant 
comprising stably transformed with an miRNA precursor construct, said precursor, said 
miRNA precursor construct comprising a promoter functional in a plant, wherein the 
promoter is operably linked to a nucleotide sequence encoding an isolated plant miRNA 
precursor, said plant miRNA precursor having an miRNA sequence incorporated into 
the plant miRNA precursor, wherein (a) the miRNA is modified as compared with the 
miRNA sequence endogenous to said isolated plant miRNA precursor, the modifications 
maintaining the length of the endogenous miRNA; and (b) the isolated plant miRNA 
precursor is modified to correspond to the modifications made in the miRNA, the 
modifications to the plant miRNA precursor maintaining the secondary structure of the 
plant miRNA precursor including double strandedness and any mismatches, and further 
wherein, the modified miRNA is complementary to and hybridizes with a target 
nucleotide sequence within said plant whereby the expression of the target sequence is 
reduced. 
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Cullen et al. teach designing an artifical miRNA precursor by modifying a 
naturally occurring miRNA precursor sequence with an exogenous miRNA to target and 
post-transcriptionally silence a gene of interest in a cell. The reference teaches that 
said modification comprises incorporating an miRNA sequence of interest into said 
miRNA precursor by substituting stem sequences of its native miRNA to generate 
miRNAs suitable for use in inhibiting expression of any target gene of interest in any 
host cell including a plant cell. The reference clearly teaches that bulges may be 
present in the sequence. The reference further teaches expressing said artifically 
designed miRNA precursor from a DNA expression vector in any host cell, including a 
plant cell. The reference also teaches that the modified or artificial miRNA precursor 
undergoes normal biogenesis to release non-native miRNA which participates in post- 
transcriptional gene silencing of the target gene of interest. See in particular, 
paragraphs 0009; Figures 1-8; paragraphs 0022, 0024-0027, 0029, 051-0053, 0057- 
0058. 

Cullen et al. do not teach a plant miRNA precursor. 

Llave et al. teach a number of plant miRNA precursors comprising an 
endogenous miRNA sequence. The reference also teaches that plant miRNA 
precursors contain short and simple stem-loop structures. The reference further 
teaches that plant miRNAs are small (predominately 21 to 24 nucleotides in length), 
arise by processing of miRNA precursor transcripts (~ 70 nucleotides), containing 
imperfectly paired stem structures in a Dicer-dependent manner. The reference further 
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teaches cloning, sequencing and predicting secondary structures of said precursors 
which are capable of undergoing normal biogenesis to produce miRNA. The reference 
further teaches that plant miRNAs comprise a sequence which is complementary to a 
portion of an endogenous gene sequence whose expression is regulated by said 
miRNA sequence through perfect or nearly perfect binding to the endogenous target 
sequence. The reference also teaches a method of making a transgenic plant 
comprising transformation of a plant with a DNA construct comprising a mRNA inhibitory 
sequence (dsRNAi) operably linked to promoter functional in plant. See in particular, 
page 1605, abstract; page 1608, table 1; page 1609, figure 4; page 1611, table 2; page 
1612, table 3; page 1613, figure 6; page 1614, figure 7; page 1617, sequence 
accession numbers. 

Reinhart et al. teach plant miRNA precursors comprising an endogenous miRNA 
sequence which is released during the processing of the miRNA precursor to play a role 
in post-transcriptional gene regulation of specific endogenous plant gene(s). The 
reference further teaches cloning, sequencing and predicting fold-back secondary 
structures (using RNAfold program) of said precursors which are capable of undergoing 
normal biogenesis to produce miRNA. Reinhart et al. also teach that said plant miRNA 
precursor comprises few mismatches in the miRNA sequence resulting in bulges. See 
in particular, abstract; page 1618, table 1; page 1619, figure 1; page 1622, figure 4. 

At the time the invention was made, it would have been prima facie obvious to 
one of ordinary skill in the art to use the method of silencing the expression of a desired 
gene in a cell as taught by Cullen et al., to silence a desired gene in a plant or plant cell. 
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It would have been obvious to use a recombinant DNA encoding a plant miRNA 
precursor sequence as taught by Llave et al. or Reinhart et al. and modify the plant 
miRNA precursor sequence by replacing the native miRNA sequence with an 
exogenous miRNA sequence which is complementary to a gene transcript of interest for 
down-regulating or silencing the expression of said desired gene in a plant cell or plant. 
One would have used any plant transformation vector and method to make the plant cell 
or plant, including the one taught by Llave et al. 

Given that Llave et al. and Reinhart et al. teach that a plant miRNA precursors 
comprising a native miRNA sequence which regulates the expression of specific plant 
gene, and Cullen et al. teach designing artifical (same as modified) miRNA precursor 
comprising incorporating an exogenous (non-native) miRNA sequence of interest into a 
naturally occurring miRNA precursor, one of ordinary skill in the art would have been 
motivated to modify a naturally occurring plant miRNA precursor by incorporating an 
exogenous miRNA sequence which is complementary to a target transcript of interest 
within the plant. One of ordinary skill in the art would have been motivated to do so for 
the purpose of down-regulating the expression of any target gene of interest, depending 
on ones desired end. 

Given that many native miRNA sequences contain mismatches or "bulges" as 
seen in Llave et al. and Reinhart et al., it would have been obvious to maintain the size, 
and positions of mismatches of the native miRNA secondary structure in the non-native 
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miRNA sequence of the modified plant miRNA precursor, to avoid any possible 
problems during processing of the miRNA precursor. 

Given that Cullen et al. teach that transcribing a miRNA precursor from a vector 
in a plant cell host, opens up the possibility of long term stable gene-silencing of a target 
gene of interest, one of ordinary skill in the art would have been motivated to express 
said modified plant miRNA precursor sequence in a transgenic plant for the purpose of 
studying the function of a target gene of interest in growth and development for 
example, with reasonable expectation of success. Obviously seeds would have also 
been produced for the purpose of propagation of said transgenic plants. 

Thus, the claimed invention as a whole is prima facie obvious over the combined 
teachings of the prior art. 



Conclusions 

8. Claims 20, 23, and 26 remain rejected. 



Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Vinod Kumar whose telephone number is (571) 272- 
4445. The examiner can normally be reached on 8.30 a.m. to 5.00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Anne Marie Grunberg can be reached on (571) 272-0975. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
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For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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